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When selected groups are examined, there is no relationship between 
cigarette smoking and an increased death rate from coronary heart disease. 
The report by Cohen and Heimann (1962) is a good' example. It is reproduced' 
in its entirety. 

Cohen Ji and Heimann R K: Heavy smokers with low mortality. Ind Med Surg 

31: 1 15-120, 1962. -“ 


T his paper extends mortality rates of cigarette 
division employees of The American Tobacco 
Company to cover the period 1957-1960: Previous 
mortality studies of the same population were 
made by Dorn and Baum of the National Insti¬ 
tutes of Health; embracing October, 1946, 
through 1962, 1 and by Haag and Ilanmcr, for 
the years 1933 through 1936.- An intensive in¬ 
vestigation of this populations smoking habits 
was- made in 1936 by Finkner et ail 3 of the In¬ 
stitute of Statistics- of the University of North 
Carolina. 

The 1957-1960 data confirm the findings of 
Dorn-Eaum and Haag-Hanmer that the age-, 
color-, and sex-adjusted! mortality rate for all 
causes, for cancer, for respiratory cancer, and 
for cardiovascular disease in this population are 
average or lower than average when compared 
with the general population nates. 

The significance of this finding relates to 
the determinations of Finkner et al., 3 who 
found that the population under study had a 
markedly higher percentage of regular cigarette 
smokers than the general U. S. population. Fink- 
ner’s study also indicated that the percentage 
of these factory employees consuming upwards 
of 20 cigarettes daily was twice that in the 
general population. 

This series of studies thus establishes a dis¬ 
tinctly heavier-than-averr.ge smoking population 
which has, over a period of 14 ! ,i years, mani¬ 
fested fewer deaths of all kinds, and fewer deaths 
from cancer, lung cancer, and'heart disease, than 
the expectancy for an average population of its 
age, sex, and racial composition: These results are 

Dr. CoHea is atao consultant to the Department of Research 
And Development o£ the American Tobacco Company. 


in direct opposition to the hypothesis that ciga¬ 
rette smoking per se causes higher mortality 
rates generally and 1 for lung cancer and.'or heart 
disease. 

The three consecutive longevity investigations 
covered 70,532, 45,455 and 41.967 person-years 
respectively, or a total of 157.954. The average 
size of the population during the 171 months 
under study was slightly over 11,000. 

Mortality Rates for 1957 through 1960 

Table I compares the observed deaths in the 
population studied with the expected 1 number 
based on age-sex-colbr-specific death rates for 
the general U. S. population. This table and the 
method of its calculation are patterned! after 
those published by Dorn-Baum and Haag-Han- 
mer. 


Table I. 
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Table I indicates that the observed number 
of deaths during the lG37rl2G0 period'was TG^c 
cf the number that would be expected to occur 
in an>Average U. S. population similarly stratified 
* as to age, sex, and color. The number of cancer 
deaths was 63fc of the expectancy. Respirators' 
cancel* deaths were -id ( c of the expectancy, car¬ 
diovascular deaths S5 r c of the expectancy, nr.d 
; coronary deaths $6 r c of the expectancy. Xo 
deaths from primary lung cancer occurred dur- 
\ ing this period, although an 1 expectancy of 
■ seven such: deaths was derived 1 fromi vital statis- 
; tics for the L\ S. as a whole. 


o 


^-Previous McrthKiy, Rates for the Same Population 

I Similar percentages of observed-to-expected 
1 deaths in the several! classifications were 
observed by Dom-Baum for the period October 
_194G+1952 and by Haag-Hanmer for 1953-1956* 
Percentages of observed-to-expected deaths coh¬ 
ering the results or all three studios as well as 
the complete time span of 14 1 4 years are ar¬ 
rayed in Tabid II. Allowing for the random 
fluctuation in the number of particular causes 
of death'that is observed'in most popuiatioiiisub- 
groups, and especially for thosecauses from which 
the number of deaths is small (e.g., res pi ratory 
cancer), the results of the three investigations 
show internal von^istency. Except for the afore¬ 
mentioned cause involving few deaths,, the per¬ 
centages from, one study to the next show no 
radical variation., The over-all percentages in 
Column 4, Table II, characterizing the observed- 
to-expected ratio for the several cause cate¬ 
gories during the entire 1444 year period, fall 
within a range of nine percentage points. Ob- 
jserved deaths ranged from 70 f c to 79*7 of the 
expectancy for all!causes, for cancer, for respira¬ 
tory cancer, for cardiovascular and for coronary 
disease. 

Since DonirDaum did not compute a separate 
expectancy category for primary lung cancer as 
distinct fro ml he general category o: respiratory 
cancer both primary and secondary,, this cate¬ 
gory does not appear in Table II. In the two 




Table II. 
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latter studies covering eight years, foi v deaths 
from this cause were recorded, representing 36'; 
of the normal expectancy of 11. 

Smoking Habits of the Population under Study 

As previously reported by Finkner et al., the 
proportion of regular cigarette smokers among 
the tobacco employees studied was much greater 
than that in. the general 1 U. S. population. Among 
white males, 77.2 r i of the tobacco employees 
were regular cigarette smokers, compared with 
49.9fc for the general U. S. population; for 
nonwhite males, $4.1 r c compared with: 43.4 r e ; 
for white females,.44.4 e c compared with' 23.B ' C ; 
and for nomvhite females, 01.79c compared 1 with 
22.99c. 

The tobacco employee population al£o'included 1 
a considerably higher percentage of smokers 
consuming more than 20 cigarettes daily than 
the general U. S. population. Among white males, 
o2.89c of the tobacco employees smoked more 
than 20 cigarettes a dhy as against . 13i3 r < for 
the general U. S. population. Xonwhite males, 
among; the tobacco employees included lG.5 f c 
smoking more than 20 cigarettes a 1 day as against 
G.9 r c in the general U. S. population. For white 
females the proportion was G.9 f c among tobacco 
emplbyees as against 2. l ir c, in the general popu¬ 
lation,and for nomvhite - females 4.0'c as against 
1.7 r c. In each category, the proportion of tubacco 
workers smoking more than 20 cigarettes a day 
is of the order of two and a half times that of 
the comparable segment of the U. S. population. 

Methodolbgy 

In all three mortality studies, observed!deaths 
were tabulated! from reports of the Metropolitan 
Life Insurance Company, which underwrites in¬ 
surance policies on ail employees of the group 
studied, including those on leave, those retired 
for disability, and those retired for age. Death 
rates tor the general C. S. population: were com¬ 
puted! by dividing total deaths, as reported in 
Vital Statistics- of'- the U. S ir ,Voluine Ii * by the 
population, estimates issued by the Bureau of 
the Census for July V of each year (.Senes 
P-25) A 

For the 1957-19GQ period', rates for the year 
1953 were used to compute expectancies for 1957 
and 1958, and rates for the year 1959 were used 
to compute expectancies for 1959 and lOG'.b, 
Rates were computed separately for male white, 
male nonwhile, female white, and female non- 
white, and for all the age groups 13+24; 23-d4.,35- 
44, 45-51, 35-61, GT-Td, 73 and over. These rates 
were applied to the number of person-years of 1 
exposure iir oacli age, color, and sex: category of 
the population under .study. Tho roster of em¬ 
ployees (including retired employees and those 
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on leave) was taken ns of July 1 in each year. 
Expectancies throughout 1 were calculated for 
each single year and summed for the period 
studied. 

Measurement of the subject population’s smok¬ 
ing habits by Finkner et al. was methodological¬ 
ly similar. Independent investigators recorded 
individual smoking histories and classified them 
by age, sex, color, and rate or'cigarette consump¬ 
tion. These were ranged' against the correspond¬ 
ing findings for the general population of il\s 
U. S. by. subgroup. ns reported by Hnenszel, 
Shitnkin, andi M iUfer of the IT. 3, Department 
of Health, Education and; Welfare, 0 based on a 
Census Bureau study. 

The above procedure follows,that of Haag and. 
Hanmer, who compared employee smoking habits 
with those of the U. 5..population! and employee 
mortality rates with those of the IT. S. popula¬ 
tion, both stratified by age, sex. andicolbr. 

No sampling or estimating was involved in 
any of these studies. Smoking habits: were 
measured by applying, pretested procedures in¬ 
dividually to virtually, every member of the 
population under study 1 0$il r r ). Data on age, 
color, sex, and mortality were available for each 
individual' member of the population and were 
summed as above described! 

Characteristics of the Population 

The population under study was that defined 
by Dorn and Baum, of the National Institutes of 
Health. It consists of full-time employees in' 
factories and lea: departments of The American 
Tobacco Company in Virginia, North Carolina; 
and Kentucky. Turnover in this: employee group 
is negligible. On July li lDGOj. approximately 
GS'c of the papulhtion had' service records of 
ten years or move, and 20 r c had service records 
of 25 years or more. Qm August 1, 10.53* 4S'c 
had been, employed ten or more years, and KKc, 
25 or. more years. 

As reported' by Doin' and Baum, employees 
who.are ur.able to work eventually are carried on 
the payroll as on leave without pay but remain 
covered by insurance so that they remain' part 1 
of the: population for purposes of these studies. 
Retired employees retain insurance coverage and 
also are incUidedl 

THus the population is a coherent group for 
purposes of mortality investigation. The degree 
of this coherence is indicated by its average age, 
which increa>ed almost precisely three years 
between July 1. li\5T, and Jiuly 1, 1000 — from 
42:S.years to 45.7 years, respectively; 

White males accounted for -lG'"oto 4G5c of the 
population during this period, those percentages 
being minimum and maximum..Males white and 
nomvhitc accounted'for 571c, to Gl' c uf the sub¬ 


ject population. Men over 45 accounted for 317c 
of the employee group on July 1, 10GQ. 

Comment 

The health history of this population of heavy- 
smoking tobacco company employees tends to 
disprove the hypothesis that cigarette smoking 
causes higher mortality from all 1 causes, from 
cancer, from lung cancer, or front, heart disease. 
This, interpretation is. strengthened by the fol¬ 
lowing data of observation: 

1. The substantial degree to which the 
studied population's, cigarette consumption 
exceeds the national average: In the per¬ 
centage smoking more than 20 cigarettes 
daily, the Finkner study, group recorded 
the ratio as 2:1 or more in every subgroup, 
and in virtually every age group. In view 
of the population’s vocational,interest in the 
product it manufactures, and the provision 
of a free package of cigarettes each work¬ 
ing day, this characteristic of the group 
studied is not astonishing. 

2. The unusually stable nature of this 
employee group, as indicated under “Char¬ 
acteristics. of the Population” above: Sta¬ 
bility of the population for purposes of 
these studies is also insured by the fact that 
employees, oiv leave, retired for disability, 
or retired; for age, continue to be covered 
under the group insurance plan. These em¬ 
ployees or former employees were included 
on the July 1 rosters used 1 to compute ex¬ 
pected deaths; and actual deaths, among 
them were reported by the Metropolitan' 
Life Insurance Company. 

3. The extended nature of the mortality 
research, covering a continuous time span 
of 14 1 i years. 

4. The consistently lower-than-avernge 
mortality of the studied population; for each 
of the three mortality studies (..Table II). 

5. The consistency, of the degree to which 
this mortality ton the entire 14 l V year 
period is lower than the national rate, as 
between the various causes of deaths (.Ta¬ 
ble II, Column 4):. 

Other Statistical Studies 

A number of studies, of which those of Doll- 
Hill” andi Hammond-Hornf are representative, 
have yieUlltHastatistical association in individual^ 
between;cigarette smoking and higher mortality 
rates. Other studies,, including Eastcott, Dean, 
and the: present study, have shown no such' as¬ 
sociation. A number of di>;inctions may be noted! 
in connection 1 with, the diametric opposition' be¬ 
tween the results of the two. groups of studios. 
Statistical association studies of the Harm 
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mond-llornj Doll-Hit! type compute expected 
deaths on the basis of mortality rales shown by 
professed nonsmokers. The professed nonsmoker 
is taken as the norm or “average’' against which 
various types of smokers are compared. This 
raises two questions: (1) whether those smok- 
ers who manifest higher mortality rates do so 
as a direct result of the eifects of smoking, or 
whether the smoking habits of some of these 
higher-mortality smokers are diagnostic of 
other factors that predispose to shorter life, and 
(2) whether the professed nonsmoker with his 
low mortality rate can be taken as a norm. ■ 

Tho former question tar.not be answered from 
the statistics themselves, since this would* re¬ 
quire that ail relevant or predisposing factors 
other than'smoking be hold constant. No attempt 
was made im the DgutKuI. Kammond-Horo, or 
their counterpart studies to do this, since all 
relevant factors; aneeting mortality and. or can¬ 
cer mortality are not known, ar.d since some of 
the suspected' factors — previous medical his¬ 
tory, genotypic dlfierenees. constitutional pre¬ 
disposition, exposure to various environmental 
agents, “rate of living," the “stress" factor, etc. 
— are difficult if not impossible to reduce to 
mathematical terms, evem if they could be gath¬ 
ered for populations large enough for statistical 
study. 

Touching on the latter question, Berkson* has 
noted that* 

. . . persons; who are non smokers, or rela¬ 
tively light smokers, are of a>constitutional 
type that is biologically disposed to self- 
protective habits. . . . It is not implausible 
that they should; be;, on the average, rela¬ 
tively longevous, and this implies that the 
death rates generally in this segment of the 
population will be relatively low. 

The extent of this difference between death 
ratbs of professed r.onsmokers and average U. S. 
citizens was indicated by Kammoncl-Honi, who 
computed mortality rates of 777, 1.253, 1,731, 
and 3;2?0 per 100,000: fur nonsmoking white 
males in> their 30-54,. 55-50, 60-64 and 65-69 age 
groups, compared with rates- of 1.-1C0, 2.210,, 
3,402, and 4,$93 per 100.000 lor white males of 
the same age groups iin the general population;: 
These mortality differences between the professed 
nonsmoker ar.d the “average" white male reported I 
by Hammond-1 lorn wore great — 85 V, 70 7c, 
91^c, and 49 r c. Shouid Bei'ksonls characteriza¬ 
tion of nonsmokers be correct even for a num¬ 
ber of persons in that category,: the Hammond- 
Horn iiiterpreUilioii'that cigarette smokers incur 
“excess’* mortality rates becomes meaningless. 
That is; the-assouiutien their data shewed re¬ 
flects only the choice of an abnormally longevous 
group: as a criterion of winifc is “normal." The 

US 


same would be true of a number of other statisti- 
cal' association studies patterned on the Doll, 
Hill model. 

The influence of this choice of criterion om 
their final calculations is evident from Harm 
mond-Horn’s own' comparison' of death' rates 
among, their “heavy cigarette smokers" with 
death' rates among U. S. white males generally, 
In a 20-month period these rates were 1,222; 
2,140; 2,707i; and 3.S56 per 100,000 for “heavy, 
cigarette smokers" against 1,235; 2.006; 2,901; 
and 4,354 per 10.0,000 for U. S. white males in 
the four age groups. These rates hardly difTier. 
In a subsequent 21-month period' the “heavy 
cigarette smokers" showed slightly higher death 
rates than the L\ S. average: 

Apart from the question whether nonsmokers 
constitute a valid criterion of “normal" moiv 
tality — and Hammond-Horn's figures strikingly 
suggest they do not — a> basic difference exists 
between the two types of studies mentioned! 
Those patterned after the Doll-Hill model (in¬ 
cluding Hammond-Hornp attempt a correlation, 
between mortality rates and smoking habits, in 
individuals. This requires the assumption' that 
no unmeasured other factors exist: that might 
account for or explain any. correlation that is 
found. The number of such factors investigated, 
alone or in conjunction' with smoking habits, is 
thus far small I — the so-called “urban factor" 
(assumed by some to be ?.*r pollution), certain 
special: occupational exposures, and* aicoholi con¬ 
sumption. 

By contrast, studies of population subgroups 
Including this series, those by. Hastcottv 10 and 
that by Dean, 11 deal with mortality rates and 
smoking: habits of groups. Dean.compared!native 
white male South Africans with British male 
immigrants to South Africa' 45*64 years of age. 
Between 1947 and 1956 the death rate from 
lung cancer among the former was 50: per 100,- 
000, and among the ihtter, 112. At the same 
time, white South Africans are among the 
world's heaviest cigarette consumers, with a per 
capita usage reported 6S r c above that in the 
United Kingdom in 1930 ar.d 40 r c higher thorn 
the U. K. figure in 1.9.55. Dean'found urban resi¬ 
dence to correlate with' lung cancer incidence 
among South African whites, and concluded 
that “bronchial carcinoma must result from the 
total effect of genetic and* environmental fac¬ 
tors."* 

•Dean later fathered: smokire habit data for about half: *&«■ 
lunr cancer rt.atn, in h'i. L.'>'nc thc->e arid a *tt : 

matched : "eon t ml, ’ — ilt-.iiS. from ot ru-r, r»u;t\ . — h«. 
mortalitv rate* by. arc ci-o-sn-*. by country; of orjuin. by rural- 
urban r*-.i«liSnc«r. by wcot-.i!unal *ir and' by rate o( 

The cri.tvlfnt relative a-*4*0ration vkithi cancer in th«** 

e-.timal.» »n»oiv«nl tuun’rv of origin. 1 l' K. Union 1 of; Sju*™ 

A'fric-O. but n ri,.! n ■ ro.i.l. r •<•. nt,u »fir.M chm'Iit.I 
Oecufuiion ihuool nit x-.ociaUun. Ai la laiuLm;, rural 1 Sou*t» : 
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Eastoott found a parallel difference in lung 
cancer mortality, between immigrants from Great 
Britain to New Zealand and native-horn New 
Zealanders; at the same time tobacco consump¬ 
tion lor the two groups was observed to be com¬ 
parable. Eastcott concluded that "Differences in 
habits of tobacco-smoking are unlikely to con¬ 
tribute to this picture," and "The 1 environmental 
factors concerned are unlikely too to be ofi a 
personal kind' related to the way of life of; the: 
immigrant.” In 1250, his; data; were extended! to 
cover ten years* comparison of the mortality ex¬ 
perience of 250.000 immigrants. from the U. K. 
against' that of 2:SQd;0uu native-born New Zea¬ 
landers. 

Neither Dean nor Eastcott nor the present 
study oilers a 1 correlation between a single fac¬ 
tor and mortality rates. They merely indicate 
that the higher mortality; whether from lung 
cancer alone or from this and'other causes, does 
nob associate with higher tobacco consumption. 
Rigorous interpretation of these findings.as op¬ 
posing: the tobacco theory does not require the 
assumption that other factors remained constant. 
Actually* the results indicated that other factors 
did not remain constant, since important death 
rate differences, were recorded despite similar or 
contrahypothetical! rates of smoking, although 
the precise identification of these other factors 
is not germane to. this-inquiry; 

Bearing on; both' types of study is the observed 
tendency of many selected population subgroups 
to manifest lower mortality rates than the popu¬ 
lation'as a whole. Hammond-Horn* for example, 
estimated that “the death rate of our study 
population would!stabilize at about Sl'< to S5'c 
of the rate for white nudes in the general United 
States population!** 1 attributing this favorable 
comparison to selection of subjects from coun¬ 
ties with; lower death rates and to “a slight de¬ 
gree of socioeconomic selection.” 

Employee -populations, such as the one studied' 
by Dorn-Hawn, Kaag-Har.mer and the writers, 
also represent a degree of selectioni resulting 
from' the: initial: medical "screening” of appli¬ 
cants for employment: This effect, according to 
Hammondi-Horn, "diminishes rapidly with time, 
is relatively slight alter the third year, and for 

African-born men »mu!tinc 1-2'T cirarett*-. a iliy showed lower 
lum- car.cor mar:;iii!v. rzia- iK:,o, non.r ..V-rs in such U.K. 
toe as ion i a' Liv* r l*'“.l. Lir-ciL-nae. ll« rn,:vh S ..... Flirt an.l 
Cheshire. AI»o. "In South; .Vtnvn rural in» the lunr canter 
mortality rase far men a.-r.l so -l »*'—« \er>- low. for 

both ni">n»n>o».er« ar.l nr --lei air • «mn»'r>i ami. increased oniy 
wiih heavy ci.*.t.re:ie ‘nu.iiu-. ' ,m«l' ‘ l h.v h .-hy .i tunc canter 
mortality rate* were :«u«<i wiiese heavy- -mo.mi; was con*, 
bined with eipwauri'' l*> *ir il'm. J; 2-.IJ0J, 
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all practical purposes wears off within five years.** 
Although the exact duration of this screening 
effect would not be important in a study extend¬ 
ing I4 1 ii' years, the significance of the present 
study does not lie in the fact that the tobacco 
employee population (.like other selected groups) 
shows lower-than‘-average: mortality. Rather, it 
lies in the fact that this lower-than-avcrage mor¬ 
tality exists concurrent with a pattern of dis¬ 
tinctly heavy, smoking: and in the fact that 
respiratory cancer mortality — alleged to be 
specifically and causally linked to cigarette con¬ 
sumption— is as much below average in this 
heavy-smoking population as is mortality from 
other causes or from;all causes. 

It Has been pointed out that employee groups 
enjoy, better-tHan-average medical care and for 
this reason are likely to manifest lower-tnan- 
average mortalitjy. rates. In the first mortality 
study in> this series, Dorn-Baum noted the find¬ 
ings "are not surprising in view of the medical; 
care program provided by the company for its 
employees/" To the extent that medical care 
favorably aiTeeus the mortality rates of the em¬ 
ployee population,, the postulate is denied that 
cigarette smoking in and of itself is a major 
cause of respiratory cancer, or heart disease, or 
decreased longevity. 

The previous study in this series- was criti¬ 
cized on i several grounds by Case lJ whoj. in' turn, 
was quoted by Cornfield! et a I. |:t This, criticism 
if valid, also would apply to the present report; 

1. Case questions the comparability of 
the tobacco workers with the general popu¬ 
lation in: regard to characteristics other 
than smoking land age-sex-coior, which is 
allowed for in the determination of expected 
rates). On grounds such; as these all sta¬ 
tistical! studies in this area may be called 
into question, but the present studb less 
than most, since it represents a cross-sec¬ 
tional population with regard! to socioeco¬ 
nomic-occupational level!*. Further, the 
basis, of Cage’s argument,: that mortality, 
particularly from primary lung cancer, is 
associated with ntUcr factors, calls into 
question the specificity of the tobacco'hypo* 
thesis. 

2. Case applies a Hammond-Horn factor 
for increased! lung cancer mortality expec¬ 
tation (based on the tobacco workers’ great¬ 
er smoking rate) of li7; to the previous 
study and arrives at am exported number 
of lung cancer deaths of seven. He then 
demonstrates, that the sampling error of 
this study is such that 0-3 such deaths 
could occur at the P : = -05> level, and that 
since this includes the adjusted frequency 
of seven,, the results cannot refute the 
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Hammond-IIorn tobacco hypothesis. Using 
exactly, this reasoning on the cumulative. 
195C-19G0 results, the expected frequency 
is 11 (four in 1953-195<»laud seven in the 
current period), the .0-5 confidence interval 
is 11 ±: 2 Hi which provides a range of 414 
to 17.6. -Applying the Hammond-Horn fac¬ 
tor of l.T to the expected value of 11 re¬ 
sults in a hypothetical expectancy of 18i7 
lung cancer deaths, a value that falls out¬ 
side and above range of the confidence in¬ 
terval. Although the writers have serious 
reservations about the procedure suggested 
by Case, its application to the extended 
series results in a rejection of the Ham- 
mo nd-Ho nr tobacco hypothesis. 

3. The additional points made by Case 
are hypothetical ones regarding the possible 
unrepresentativeuess of the population and! 
shortness of the period studied. Data with 
regard to some of these issues were lacking 
in the Hang and. Haunter? report, but have 
been included above. They indicate that the 
representativeness of this population, and 
the length of time over which relevant data 
have now been gathered, cannot be called 
into serious question. 
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on the insurance rosters make this a relatively 
stable population suitable for an extended rm»r. 
tality study. The margin by which its cigarette 
consumption exceeds the L\ S. average makes ii 
further suited to a>test.of the cigarette theory. 

Analysis of statistical association studies on 
which the cigarette theory is largely based in. 
dicates certain assumptions and criteria as p, 
“normal 1 * death rates which influence the final 
calculations of these studies. The validity of these 
assumptions and criteria is called into question, 
by the results of this ar.d other studies that do 
not confirm the cigarette theory. 

The negative findings or these data with re¬ 
spect to the cigarette theory parallel and con¬ 
firm the negative findings of other extended test* 
of the same hypothesis: that of Eastcott, who 
studied cancer mortality of the entire census 
population of Xew. Zealand and of immigrant* 
of similar stock from the If. IC. over a 10-year 
period; and that or Dean, who"studied lung can¬ 
cer mortality among male white native South 
Africans and male white immigrants from the 
U- K. to South Africa, also over a 10-year period. 
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Summary 

This study extends to I-iU years mortality 
data of approximately 11.UO0 employees of 
cigarette factories and siemmeries in Richmond; 
Virginia; Durham and Reidsville, Xorth Caro¬ 
lina; Louisville, Kentucky; and other locations. 
It confirms the findings of previous studies that 
this population shows lower mortality rates for 
all causes, for cancer, for respiratory cancer, for 
heart and• coronary disease, than the expectancy 
for a population' of its age, sex, and color com¬ 
position based on mortality rates of the U. S. 
population in general. For the full period studied, 
the degree to which its mortality is lower than 
average is similar for all death causes men¬ 
tioned. Independent measurement has indicated 
that the subject population includes more than 
twice as many more -thani 2u-per-dav cigarette 
smokers as the percentage hr the generali U. S. 
population. These findings, obtained without re¬ 
course to sampling ot* estimates, are contradic¬ 
tory to the hypothesis that cigarette smoking 
per se is causally related to Increased .mortality, 
from alii causes, from respiratory tract cancer, 
or from heart disease. 

The low turnover of this employee group, and 
the inclusion of retired and; disabled personnel 
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An : apparent interplav ofi factors relating to. *nmUa« ami i dvrupation 
turned up in a sLn*t4#-rn» Mods' of llu*: doftvlojmient of cnrnnarv heart dis- 
cue in a peunral : N«>rthi Dakota |Hipniatim» i/uW rl al.. 107) l Formers 
had o!>out half ihe-tncbb-nrc of mvnrnriii.il infjirction!C\j» «i»-nrr*l hv other*. 
In farmer?, smoking Kid mi appreciable rAil on the incidence of infare* 
lion, but in others the incidence »f infarction «a> ■ l*»in:; a* ld-h among 
smokers as anmue l!ib ! non-smokers. The farmers ** ho «moked cigarettes 
am ok eilll«fs« heavilv than males in other occupations! groups. 

In Chapter H. .Nh.ilahty. there is suinri:irr.ed, the most recent infor¬ 
mation available from 7 I arcs completed or current prusperffro smoking 
and death rate slmiir* 1 0*41 and fliiil llammoml and Horn: Horn: Dunn^ 
Linden and Crr>!»w; Punti, [>ui’i! ami Hfisiil'w: l«-l. Jnsie. and Waiter: and 
Hammond i. The median mmrulitv ratio fur coronary, disease of current 
cigarette smokers to iMn«m«Lmis 1.7 t range 2.01. 

[ Table 2 presents dila from, some of the large prospective studies un the 
ratio of mortality rates dae to coroitarv heart'disease of male "makers to 
non-smokers. bv ace anti amount smoked. The ratio* tend in general Co 
Increase with .amount smoked and to decrea-e with advancing ase. 

Tltic data' from the first 22 months uf Ifammond'* 1411 1 current study 
help to show the sire of ; the coronary problem; For this. pur|>fu<o, actual 
numbers of deaths maybe more informative-alum mortality ratios. 01 nearly, 

• 

Table 2 .—Ratios of 'mortality rate* for coronary heart di'rcnie. male smokers 
to non-smokers, by ege ami amount smoked, in selected studies 
HAMMOND AND HODS’-tin <0 
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107. Zukel, W. Lewis,, R. H.. Enterlir.e, P. E.. Painter, R, C.. Rjbtoii. 
U S„ Fawcett. R. M.. McrcJiili. A. I*-, IVtcrs-m, B. A ?Uft t. r„. 
community study; of tin* cpidrmiolnjy of coronary hle3rt di*ea*ea A 
preliminary report otv the North Dakota studio Anicr J I'bl-Uv ilcji:h 

49: 1030-163'J, 1030. 


1' Hammond. E. 12. S-pecia! report to the burgeon Cenerar* Adiisory 
Committee on iSmokiitg and Health. 
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10,000 deaths of men arrd 4S-79. 40 jiprccnt were ascribed to coronary 
disease. 51.7 percent of the 2.630 “eveess deaths” associated with cigarette 
iiuoking'were, caused'by coronary disease.: I« appro vimate terms,-, nearly 
half of middle-aged and elderly male* in the Lfm’ted States die of coronary 
disease. About half of these male* -niuite crcarrltcs. Cigarette, smokers 
have been fnutid in several istudic* to hjve 1.7 times as hirli a cor unary Heath 
fate a* non-smokers. If cigarettes actually.cuu-ed the additional cixfoiiarv. 
deaths of smoker*. they would account .for many-deaths: oI inn nib-aged and 
elderly males in tiiw country. Like otliler, studies t IV. 21, 22. 2.1. I2l this 
one shows that;tlilc ratio «Cismoker?' ctri.ii.irv death rates to those of min- 
smoker* incm-es |irocie**ively with the daily - cigarette cou*umptibni. In 
addition; at cuch level n( roii-umjiitiua Ik rati«* im rej-es with tb«i animtnt of 
inhalation rrf**>«ted bv the jmulers. (Jilw-f». tjl. 23. 2c*. f»l have indicated 
tliat (he ri-tof death from cor mi ary in mala cicarettc sior.k'er* relative 

totlmt in non smnkcrs i* grcatcr ia muuiVarc linn oki arc, and lijmmonvi's 
current •tuiU” support* lhi«. The mortality ratio was J.CfJ in the age range 
40-4 1 ), and in sue-es*i»e -Dcades wav2.2UJ Ian.IT.7rk 

Men who stop smoking have u lower death rate from coronary disease 
than those who cenlttine l2 k 42, 47). In tk iluilt of llammotKl and Horn 
(42) the decrease in death appraml uhIv jfl«N- a year. 

Angina pect^ri* i* !e«irl«»*ely relatedlt»*cirarctt.- smokin: than ntvorardiaf 
tofaretinii!and isudtlcnuDolli. ; lu tin* e.»ni!.mtvl Albam-f rnt«.o«-!i.im rspe- 
Cfcnce (23). angina {*• rMris thwwvil »»« oviTull nbliomiup with finr.king, 
and the association ih-is n**t I'een strung iaa otlkTi*tuilivs I u 1, b9). 


(21) D*)l‘. tl.. Hill. A. B. tiling cancer and other camel o[ dealh .in rflaSt 
lo jnioking. A arcond report on ihe mortality oi Hutiih eocic 
Bril Med J 2: 1071-1UI, 1M6. 


47. Kannel. XT. B. "Special report Vo the Surgeon General',. Advi-ory C 
buiuc on Smoking and Health. . 
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